
Weather 101

Damage Surveys and the 
Enhanced Fujita Scale

Matt Reagan
NWS Nashville



Outline
➢ When do damage surveys occur?

➢ Tornado vs straight line winds

➢ Enhanced Fujita Scale history

➢ How to use the Enhanced Fujita Scale

➢ How tornadoes receive their rating



March 2-3, 2020



Post Storm Priorities

➢ Provide support to post storm recovery efforts

➢ Gather additional storm reports and follow up 
on significant damage reports

➢ Coordinate damage surveys with EMA

➢ Complete initial surveys and provide public 
statement

➢ Fulfill any media requests

➢ Perform post-event radar analysis and 
determine if any other surveys need to be 
completed



How is a Final Determination Made?
➢ The determination of whether damage 

was caused by a tornado and if so, the 
strength of the tornado, is made by 
considering all evidence



What’s Taking Them So Long?!

➢ Surveys are not performed until search and 
rescues are completed

➢ Storm surveys can be a full day or multiday 
task. Daylight is valuable

➢ Tornado/straight line wind determination and 
EF designation likely not done on site.

➢ Review damage and radar

➢ Interoffice discussion

➢ Collaboration with neighboring offices



Straight Line vs Tornado Damage
➢ Straight Line Wind Damage

➢ Damage direction is unidirectional

➢ Usually widespread with the exception of 
microbursts
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Straight Line vs Tornado Damage

Tornado
➢ Straight Line Wind Damage

➢ Damage direction is unidirectional

➢ Usually widespread with the exception of 
microbursts

➢ Microbursts damage can be 
divergent

➢ Tornado Damage

➢ Concentrated path of damage

➢ Convergent damage pattern



Damage Associated with Weak QLCS Tornadoes

~50 yards

➢ Narrow path of concentrated 
damage

➢ 80 – 90 mph

➢ All damage blown E/NE

Marshall County EMA 2019



Damage Associated with Weak QLCS Tornadoes

~100 yards

➢ Narrow path of concentrated 
damage

➢ 70 –80 mph



Damage Associated with Weak QLCS Tornadoes



March 2-3, 2020- Damage Pattern



History of the Enhanced Fujita Scale
➢ Ted Fujita born in Japan, moved to Chicago 

after World War 2

➢ Began surveying damage after nuclear 
bomb was dropped on Nagasaki

➢ Created Fujita Scale while at the 
University of Chicago



History of the Enhanced Fujita Scale
➢ Ted Fujita born in Japan, moved to Chicago 

after World War 2

➢ Began surveying damage after nuclear 
bomb was dropped on Nagasaki

➢ Created Fujita Scale while at the 
University of Chicago

➢ Fujita Scale widely accepted after the April 3-
4, 1974 tornado outbreak

➢ Fujita Scale was updated to adjust wind 
speeds and renamed Enhance Fujita Scale



Adjustment of the Fujita Scale
➢ Fujita scale was updated in 2007 by a team of 

meteorologists and engineers

➢ Original wind speeds were found to be too 
high

➢ Additional damage indicators were added

➢ Another update of the enhanced Fujita scale 
is expected in the next few years



How Does the Enhanced Fujita Scale Work?

➢ The Enhanced Fujita Scale is a set of wind 
estimates based on damage

➢ Damage indicators- What was damaged?
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How Does the Enhanced Fujita Scale Work?

➢ The Enhanced Fujita Scale is a set of wind 
estimates based on damage

➢ Damage indicators- What was damaged?

➢ Degree of Damage- How much damage was done?

➢ Quality of Construction- Is the construction what you 
expect?



March 2-3, 2020 Survey- Residences
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March 2-3, 2020 Survey- Trees



March 2-3, 2020 Survey- Tree Construction?!



March 2-3, 2020 Survey- Schools



Determining Width and Strength of Tornado 

➢ The strength assigned to a tornado path is the 
maximum strength through the entire track.

➢ The width of the tornado is the maximum width 
along the entire track.



March 3rd Tornadoes- Nashville
➢ Rating: EF-3 (165 mph)

➢ Max width: 1600 yards (~ 0.9 miles wide)

➢ Path length: 60.13 miles

➢ 5 fatalities

➢ 220 injuries

EF-3 Damage



March 3rd Tornadoes- Cookeville
➢ Rating: EF-4 (175 mph)

➢ Max width: 900 yards (~ 0.5 miles wide)

➢ Path length: 8.39 miles

➢ 19 fatalities

➢ 87 injuries



Questions?

matt.reagan@noaa.gov

615-754-8500

NWSNashville

@NWSNashville


